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" My invention relates to a novel refrigerat-
-ing apparatus and process for refrigeration.

The chief object of ‘my invention is to
provide a simple and eflicient refrigerating
apparatus which can be manufactured and
ingtalled at a low cost and which is paitic-
ularly well adapted for household use.

A further object of my invention is to
provide a rvefrigerating apparatus in which
the refrigeration is produced by the evap-
oration of a liquefied gas or gases, and the
gages or liquids employed are used at sub-
stantially atmospheric pressure so that this
apparatus does not involve the use ot com-
plicated and expensive coils, valves and con-
tainers such as are used for storing and con-
trolling’ gases under pressures above atmos-
pherie. - ' , ‘

- A further object of my invention is to
provide a refrigerating apparatus, in which
the degree of vefrigeration produced is un-
der the complete control of the user, and
simple but adequate means are provided by
which the user can regulate and govern the

5 reduction in temperature produced by the

apparatus. ,
Another object of my invention is to pro-
vide a refrigerating apparatus in which the
reduction in temperature is produced by the
evaporation of a liquefied gas, which is nor-
mally insulated from the external atmos-
phere to prevent the transfer of heat from
the atinospherc to the body of liquefied gas,
the degree of refrigeration being regulated
by controllable means for transmitting heat
from the external atmosphere to the body
of liquefied gas. I propose to control the
degree of refrigeration by controlling the

rate at which heat is transmitted to the body

of liquefied gas or preventing the flow of
heat thereto when refrigeration is not
needed. B )

A further object of my invention is to
provide a refrigerating apparatus constitut-
ing a relatively small, self-contained unit,
which can be readily placed within or ve-
moved from the usual refrigerator of the

object of my invention to.previde a unit
such that a charged unit may be readily
placed in the refrigerator after the manner
m which a cake of ice is placed in the ice-
box in accordance with the present practice,
the unit, when discharged, being removed
from the vefrigevater and wveplaced by a

freshly charged unit, or fresh liquid may be
poured into the empty container.

A further object of my invention is to
provide a refrigerating apparatus in which
the reduction of temperature is produced
by the evaporation of a liquefied gas and in
which one or more different liquefied gases
may be employed so that the compartments
of the refrigerator may be filled with a
selected gas or a mixture of selected gases
as the user may desire. This permits the
filling of the refrigerator compartments
with an inert gas, for instance, having pre-
servative properties, or a mixture of two or
more gases In proportions determined by
the rates at-which the respective liquefied
gases ave permitted to evaporate.

A further object of my invention is to
provide a refrigerating apparatus in which
a reduction of temperature is secured by
the evaporation of a liquefied gas and the

.vaporized gases may be confined or retained

in a compartment surrounding the container
for the liquefied gas so as to provide a rela-
tively cold atmosphere around the container
and controlling the rate of evaporation of
the liquefied gas.

Another object of my invention is to pro-
vide a refrigerating apparatus in which the
refrigeration is produced by the evaporation

of a liquefied gas and means are provided .

for preventing the choking, by accumulated
Trost, of the outlet from the receptacle con-
taining the body of liquefied gas.

A further object of my invention is to
provide an improved process of refrigera-
tion - according to which the reduction of

‘temperature is produced by the evaporation

ot a liquefied gas and is controlled by regu-

lating the transfer of heat from the external
~atmosphere to the body of liquefied gas.

Another object of my invention is to pro-
vide an improved process of refrigeration
by which a controlled reduction of tempera-
ture may be secured and, at the same time,
the compartment to be refrigerated may be

Mlooded with a selected gas or mixture of
. type common for household use, it being an -

gases. It is an object of my invention to
provide a process of refrigeration by which
the normal air may be reconstituted and the

compartments of - the refrigerator flooded-

with a mixture of gases in such proportions
as to correspond to the normal air,

Further objects, and objects relating to
details snd eceonomiern of constvuetion and
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operation, ‘will definitely appear from the
detailed deseription to follow. In one in-
stance, 1 accomplish the objects of my in-
vention by the devices and means deseribed
in the following specification. My inven-
tion is clearly set forth and defined in the
appended claims. An apparatus constitut-
ing one embodiment of my invention 1s il-
lustrated in the accompanying drawings,
forming a part of this specification, in
which :

Fig. 11is a vertical, sectional view through
a relrigerator showing, in elevation, a re-
frigerating unit embodying my invention in
place therein. )

Fig. 2 is a perspective view of the refrig-
erating unit shown in Tig. 1.

TFig. 3 is an enlarged, fragmentary, sec-
tional view through the wunit, taken sub-
stantially on the line 3—3 of Fig. 2.

Tig. 4 is a fragmentary, horizontal, sec-
tional view, taken substantially on the line

4—14 of Fig. 8.

Trig. 5 is.a fragmentary view of the unit

5 in front elevation, a part of the front wall

being broken away to show the control
mechanism, taken on line 5—5 of Fig. 6.
Tig. 6 is a fragmentary, vertical, sectional
view, taken substantially on the line 6—6 of
Tig. 5. - ‘
" Ifig. 7 is a fragmentary plan view of a
portion of the unit showing the control
keys, taken on the line 7—T7 of Fig. 6.
Fig. 8 is a perspective, fragmentary view

5 of the controllable heat leak mechanism by

means of which heat is transferred at a reg-
ulatable rate from the external atmosphere
to the body of liquefied gas.

Tig. 91s a perspective view of a portion of
a heat-insulated container for a liquefied gas
showing a odifled form of controllable
heat leak.

Fig. 10 is o -detail, sectional view, taken
on the line 10—10 of Fig. 9, and

Fig. 11 is a detail, sectional view taken
on-the line 11—11 of I'ig. 3 and showing a
means for detecting a leak in the walls of

‘the heat-insulating container.

In the drawings, the same reference nu-
merals refer to the same parts throughout
the several views and the sectional views are
taken Tooking in the direction of the arrows
at the-ends of the section lines.

In general, my invention consists in pro-
ducing - refrigeration by the controlled
evaporation of a liquefied gas. I propose to
use a substance which is a gas at normal
temperatures and pressures and which has
been liquefied. Such a liquid will retwrn to
the gaseous state provided the mnecessary
heat -of ‘evaporation is supplied to it and I
propose to control the evaporation of the
liquefied gas, and, consequently, the degree
of refrigeration, by regulating the rate at
which heat is supplied to the body of lique-

1,719,892

fied gas. The temperature-of the compart-
ment to be refrigerated is reduced by the
abstraction of the heat units necessary for

-evaporation, first from the heat conducting

compartment and then from the atmosphere
in said storage compartments and by the
discharge of the cold gas resulting from
evaporation into the compartments.
pose to use a heat-insulated container for the
liquefied gas and to provide means by which,
at the will of the user, heat may be con-
ducted from the external atmosphere to the
body of Hquelied gas contained within such
container. The liquefied gas in the -con-
tainer, and the gas resulting from its evap-
oration, are preferably maintained at. at-
mospheric pressure so as to‘avoid the use of
the complicated and expensive coils and
containers mnecessary when dealing with
gases under pressure. As the bulk is in-

‘creaged about 800 times during evaporation,

a change of atmosphere is also provided for
through the vent pipe 20* extending from a
point near the top at 20* dowaward through
the usual drain outlet through the bottom at
20c. - T propose to provide an adjustable
heat leak by means of which heat is trans-
ferred from the external atmosphere to the
body of the liquefied gas-and in this way to
control the rate of transfer of such heat and
the rate of evaporation. 1 propose -to pro-
vide ‘a heat conductor, which is normally
out of heat conducting relationship with the
body of liquefied gas but which the-user may
bring into such relationship when he de-
sires to start the operation of the apparatus
by supplying the heat necessavy for evap-
oration. The arca of radiating surface ex-
posed to the external atmosphere, dand in
heat conducting relationship with said heat
conductor, contioly, very largely, the rate
at which heat is transferred to the body of
liquefied gas to be evaporated and controls
the rate of evaporation and T propose to
vary the rate of evaporation, and control
the -degree of refrigeration, by means of a
number of auxilinry conductors which may
be brought into heat-conducting velation-
ship ‘with said primary heat conductor, as
the user may desive.
ductors have exposed radiating surfaces and,
‘when they are brought into heat-conducting
relationship with the primary conductor,
heat will be transferred to the body of lique-
fied gas at a faster rate and the rate of
evaporation will be increased. In this way,
I propose to provide means by which the
user has a very complete control of the rate
at which the liquefied gas will be evapor-
ated and, consequently, the degree of refrig-
eration produced by the apparatus. )
Broadly considered, my invention may be
carried out with 4 single container having a

liquefied gas therein, but another feature of

my invention consists in providing a plural-

1 pro-

These auxiliary con-
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ity of containers which are normally heat-

insulated so that no heat will be transferred
to the body of liquefied gas therein from the
external dtl“(lOSthle These containers may
hold the same or different gases in liquid
state and I propose to pmVlde means by
which the user may evaporate the gas from
one or another of: these contfuners, or from
both of them simultaneously, at such rate as
he may desire. In the drawings, I have
shown two containers and one of them may
hold liquid oxygen while the other holds
liquid nitrogen. If desired, the liquid nitro-
gen may be evaporated to flood the refrig-
erator compartments with nitrogen, which
is an inert gas having no chemical action on
any substance which might be stored in the

refrigerator. Both the gases might be op-
erated simultaneously to eva,pomte the

liquids therein and flood the refrigerator
compartments with a mixture of oxygen and

nitrogen. By suitable controls, the rate of
eva,pomtlon of the respective liquids may be
regulated so as to discharge into the refrig-
erator compartments a mixture of oxygen
and nitrogen having approximately the pro-
The es-
sential feature of my invention, however,
consists in the utilization of liquefied gas
under atmospheric pressure and in control-
ling the rate of evaporation and, conse-
quently, the degree of refncrerfltlon pro-
duced, by contr olhnd the rate at which heat
i conducted to the body-of liquefied gas
from the external atmosphere

In the accompanying drawings, T have
shown an apparatus by means of which my
invention may be carried into effect. The
apparatus 111ust1:1ted is merely. illustrative

of one of the many forns which my inven-

tion may take and.I have referred to it
merely for the purpose of describing one
specific embodiment of my invention. Re-
ferring to the numbered parts of the draw-
ings, I have shown my invention embodied
in a refrigerating unit designed to be placed
in and used in the ice compartmem of a re-
frigerator of the type commonly employed
for household use. The refrigerating unit
is indicated generally by the numeral Ao,
In Fig. 1, T have shown a reh'l,greratox At
which may be of any of the usual forms but
is preferably of the type having double walls
to provide a partial insulation from external
heat. I have shown the refrigerating unit,
A*, installed in the ice compartment, A3

- of the refrigerator so as to cool the refriger-

G0

fe}
o

ator and cause a flow of cold gas to the
several storage compartments, 14, 16, 17 and
19. The par titions between these compzut-
ments may be perforated, as at 15 and 18,
to permit the passage of currents of cold gus
therethrough. . Openings, 13, may be pro-
vided in the partition separating the com-
paltment A*) from the compartment, 14,

metal or an alloy which is

3

arranged so as to align Wlth the openings,
111, in the side wall of the relrigerating
umt through which cold gas may be dis-
char %d frotn the unit into the refrigerator.
A passage, 20, may be formed in the outer
wall of the reiuoerauol with its upper end
in line with the openings, 111, in the adja-
cent side wall of the unit, A*, and its lower
end communicating wi i1 the compartment,
17, beneath the unit. By means of this p: as’’
sage, the compartment, 17, may be flooded
with the gas produced by the evaporation of
the hquld in one of the containers of the re-
frigerating unit. :

. The refrigerating wunit illustrated com-
prises a casing, 21, having a top wall, 152,
provided with openings, 133, through which
the containers may be filled. These open-
ings may be closed by the sliding closures,
134, The partitions, 135, form' a pair of
chambers at the top of the casing, 21, into
which the necks of the containers extend,
as will be described more fully hercinafter.
Within the casing, the two containers, 22

Py

are mounted, as shown in Fi 1g. 3. These con-

tainers hold the liquefied gas, the evapora-

tion of which causes the reduction in tem-

perature within the rvefrigerator. These
containers should be so constructed as to
control the transfer of heat from the exter-
nal atmObpnele to the body of liquefied gas
which they contain and, to that end, they
have the spaced walls, 23 24 and 25, the air
being exhausted from the spaces between
the walls so as to provide a high degree of
insulation against the transfer of heat to the
interior. The neck portions of the contain-

ers, 22, consist of the spaced wa 115, 26, 27
and 28, which are pr eterably made of a
a relatively poor
conductor of heat. The spaces between the
walls of the containers, from which the air
has been exhausted, ave sealed by the ving
plugs, 29 and 30, which are prefer ‘ably mide

~of a metal or aﬂov which is @ poor heat con-

ductor, The containers are open to the at-
mosphere through the neck portions and it

“1s to. be noted that the passage through the

neck tapers to a constricted hwat ul, and
then flares outwardly, as at 32, for conven-
ience in filling. This form ap pears to have
some '1dvantaocs from the standpoint of re-.
straining the evaporation of the liquefied
gas in the container. A U tube 136, pref-

arab] v of some material which is a poor con-

ductor of heat, is provided in the neck of
each container and extends over the top of
the triple walls, then down a considerable
distance, as an additional means of safety
against any possible stoppage of the neck
opening, as any ¢onfined evaporation of lig-
wd gas within the container would strain
the walls and eventually cause them to break.
The two containers are arvanged side by side
and are connected by the concentric T-mem-
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bers consisting of the concentric tubes, 33,
34 and 85, which connect the containers and
the forwardly extending portions, 36, 37 and
88. The inner tubular portion 85 is con-
nected to the inner walls 23 of the containers
92 and has the forwardly extending tubular
portion 38. The tubular portion 34 is con-
nected to the intermediate walls 24 of the
containers and has the forwardly extending
portion 37. The tubular portion 33 is con-

“nected to the outer walls 25 of the contain-
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ers and has the forwardly extending tubular
portion 86. It will be seen that these tubu-
lar portions are concentric and spaced from
each other, the spaces between such portions
communicating with the spaces between the
walls of the containers. The tubular por-
tions, 33, 34 and 35, and the connected tubu-
lav portions 36, .37 and 38 are preferably
made out of a metal or alloy which is a poor
conductor of heat, and the spaces between
these walls are sealed by the annular plugs
39 and 40 which are also made of a metal or
alloy which is a poor heat conductor.
Within each of the containers 22 there is
arranged a metal strip 41 formed of metal
which is a good conductor of heat. These
strips 41 are connected to contacts 43 by
means of the bolts 42 passing through the
inner walls 23, the contacts being arranged
within the tubular portion 35. Sleeves 45
of heat insulating material are arranged
within the tubular portion 35. Within
these sleeves 45 the bars 44 are slidably
mounted so that they may be moved into
and out of heat transferring contact with
the contacts 48. ‘These bars 44 are made of
a metal or alloy which is a good conductor
of heat. Within the tubular portion 38 a
sleeve 46 of heat insulating material is
positioned and the rods 48 are slidably

mounted within this sleeve, these rods being

separated from cach other by a partition 47
of heat insulating material. The inner ends

of the rods 48 are connected to the sliding

bars 44 by links 49, and the bars 44 aye of
such length that, when the rods 48 are
moved inwardly to the limit of their move-
ment, the rods will lie between the adjacent
ends of the bars 44 and in contact with such
ends. Rach of the rods 48 has a laterally
extending arm 50 with which auxiliary con-
ductors may be brought into contact to in-
the effective vadiating  surface
through which heat is transferred from the
external atmosphere to the body of liquefied
gas. In order to move the rods 48 in and
out, they arve provided with stems 51 and
52 having extensions 62 and 63 extending
from the front wall of the casing 21 and
carrying the keys 64. These extensions are
made of heat insulating material. The col-
lars 53 and 54 ave secured to the stems 51
and 52 as shown in Figs. 4 and 6, and these
collars carry the strips 55 and 56 (I'ig. 5)

1,719,692

which have the portions 57 extending rear-
wardly beneath the containers 22 and pro-

vidine a comparatively éxtended radiating
o o

surface for the absorption of heat from the
external atmosphere, for transfer to the
liquefied gas within the containers when the
bars 44 are moved to position to make heat
transferring engagement with the contacts
43. It will be observed that the bars 48
may be actuated independentiy of each
other, and that these bars provide a com-
trollable heat leak by means of which heat

may be transterred to the liquefied gas at-

the will of the operator.

In order to control the rate at which heat
is conducted to the body of liquelied -gas
and, consequently, to control the rate of
evaporation of such liquefied gas, I have
provided means for varying the cffective
radiating surface in heat conducting rela-

tion with the rods 48 and the bars 44. "This-
consists of the auxiliary conductors 65, 66,.

77 and 78 which may be brought into heat
conducting or transferring relation with the
contacts 58, 59, 60 and €1 fastened on the
arms 50 extending from the rods 48. Kach
of these auxiliary conductors is in the form
of a rod extending forwardly, as shown in
Tig. 4, and these rods have secured thereto
the collars 67, 68, 79 and 80 to which are
secured the strips 69 having the rearwardly
extending portions 72 which extend beneath
the containers 22, as shown in Fig. 3.

These strips provide extended radiating

surfaces which are brought into heat con-
ducting relationship with the primary con-
ductor bars 44 and 48 when the rods 65, 60,
77 and 78 are brought into heat transfer-
ring relation with the contacts 58, 59, 60
and 61 arranged on the arms 50 of the pri-
mary conductors. By means of these auxil-
iary conductors, the radiating surface
thronglh which heat is absorbed and, con-
sequently, the rate at which heat is trans-
mitted to the body of liquefied gas, may be
increased at the will of the operator so as
to vary the rate of evaporation of such
liquefied gas. These rods 65, 66, 77 and 78
have stems 78, 74, 81 and 82, which are made
of heat insulating material and  extend
through the forward wall of the casing 21,
carrying, outside of said casing, the keys
75, 76, 83 and 84 by which these stems may
be actuated. These are pulled out full dis-
tance by hand till the tips of the conductors
65, 66, 77 and 78 are pulled out of the con-
tacts 58, 59, 60 and 6L,

T have found it desirable to provide con-
nections between these stems 62, 63, 73, 74,
81 and 82 so that the depression of any
one of the keys on these stems will bring
into heat-transferring relation with the body
of liquefied gas, heat conductors of such
capacity as to transfer heat to the body of
gas at o predetermined rate. Tn other
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words, by referring to Fig. 2, it will be seen
that the keys 64 have the legend “Cool”
under them. The key 83 has the legend
“Cooler” under it. The key 84 has the leg-
end “Cold”. The key 75 has the legend
“Chill” and the key 76 has the legend
“Frost”. These legends ave intended to

express the varying degrees of refrigeration,.

to be produced in the vefrigerator by this
refrigerating unit, running . from “Cool” to
“Frost”. I proposeto provide control means
such that, if, for instance, the key 75 is de-
pressed, the keys 84, 83 and 64 will be auto-
niatically depressed with it, so as to throw
inte heat conducting relation with the strips
41 within the containers, all of the primary
and auxiliary conductors controlled by the
ceys 64, 83, 84 and 75. Similarly, if the
key 76 is depressed, it throws automatically
into heat conducting relation, all of the con-
ductors controlled by the keys 64, 83, 84,
75 and 76. In order to accomplish this, 1
have provided, in this embodiment of my
invention, the pins, 87 and 88, on the stems,
62 and 63 and a swinging gate, 85, having
an arm 86 and portions 85" and 86" which

are hinged on the pin 93 carried by the

bracket 947, secured to the front wall of
the casing 21. -The arm 86 extends in front
of the pins 87 and 88 so that, when it is
swung rearwardly, the stems 51 and 52 will
he moved reavwardly to bring the conduct-
ors 44 into heat conducting relation with
the contacts 43. "An arm 89, fastened on the
stem 82, extends in front of the arm 85 of
the swinging gate, so that, when the key 84
and its stem 82 1g moved rearwardly, the
arm 89 will engage and swing the gate 85
so as to depress or move rearwardly the
stems 51 and 52 with their keys 64 at the
same time. Consequently, when the oper-
ator depresses the key 84, it brings both
the conductors 44 into engagement with the
contact 43 and also brings the auxiliarvy
conducior 78 into engagement with the con-
tact 61 on the arm 50. A pin 96 is fixed
on the stem 81 in front of the arm 89. Con-
sequently, when the key 83 is-depressed, both
the conduetors 44 will ‘be brought into en-
gagement with the contacts 43 and the aux-
tinry conductors 77 and 78 will be brought
into engagement with the contacts 60 and
61. A swinging gate 91, which is salso
hinged upon the pin 93, has one arm 92
extending over the stem 73 just in the rear
of a pin 90 on said stem. The otherarm
95, of said gate, extends over the stem 81
just in front of the pin 96." Consequently,
when the key 75 is depressed, the gate 91
will be swung rearwardly and the arm 95
engages the pin 96 causing the stem 81 to be
moved rearwardly. As a result, when the
key 75 is depressed, both the conductors
44 will be brought into engagement with the
contacts 43, and the auxiliary conductors 77,

S

78 and 65 will be brought into engagement
with the contacts 58, 60 and 61. An arm
97 is fastened on .the stem T4 and extends
just in front of the pin 90. Consequently,
when the key 76 is depressed, both the con-
ductors 44 will be brought mto engagement
with the contacts 43, and all of the auxiliary
conductors 65, 66, 77 and 78 will be brought
into engagement with the contacts 58, 59,
60 and. 61. It will be seen that this pro-
vides a graduated control of the rate at
which heat will e transferred from the ex-

ternal atmosphere to the body of liquefied:

gas within the containers, and that, there-
fore, the. rate of evaporation is controlled
and the reduaction of ‘temperature may be
regulated or governed by the user. The con-
trol means which I have shown here is illus-

trative only, and-I am not to be restricted to

the specific form of control mechanism.

As will appear from Fig. 3, the gases re-
sulting {rom the evaporation of the liquids
in the containers 22 will escape into the
chambers formed at the top of the casing 21.
These chambers communicate with each
other through the openings 1117 and they
communicate with the storage compart-
ments of the refrigerator through the open-

ings 111. These chambers also communi-

cate with the lower part of the casing of the !

refrigerating unit through the openings, 112.
It is to be noted that the cold gas resulting
from the evaporation of the liquid in the
container may be discharged within the
chamber surrounding the container and that
the heat necessary for evaporation is ab-
stracted from’ this comparatively cold at-
mosphere, thus securing better regulation.
The lower chamber within the refrigerating
unit communicates with the storage com-
partments of the refrigerator through the
openings, 137, formed in the bottom wall of
the unit, A*. These various openings may
be controlled in any suitable way, for in-
stance, by sliding dampers. - In this embodi-
ment, the dampers controlling the upper
openings take the form of angle members
having- the portions, 118, which ‘close the
openings, 112, and the-portions, 114, which
close the openings, 111.- The openings, 137,
arve controlled by the sliding damper, 139,
having openings, 188, therein. I have pro-
vided suitable connections by which the op-
erator may adjust these dampers to control
the circulation of the gases escaping from
the containers. These connections . are
shown in' Fig. 6 and, for the upper dampers,
mnclude the stems, 115, which -extend
through the front wall of the casing, 21, and
have the buttons, 116, thereon. The damp-
ers, 139, extend through the front wall of
casing, 21, and have the turned-up.ears, 140,
by which they can be adjusted. The rear
ends of the stems, 115; are connected through
lugs, 121, to the portions, 118, of ‘the sliding
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dampers. T desire to provide means by
which, when the dampers are moved to
open position, an auxiliary heat leak will
be thrown into heat conducting relation
with the body of liquefied gas within the
containers, or either one of them, so as to
rvesult in the evaporation of the liquefied
gas in the container to which heat iy thus
transferred. This auxiliary heat leak con-
sists of a- bar 98, so positioned: that it may
rest upon the arm 50 of the rod 48. This
bar has an upwardly extending portion 101
which is slidably mounted in guideways 102,
secured to the casing. This upwardly ex-
tending portion provides an extended radi-
ating surface for the absorption of heat from
the atmosphere for transfer through the bar
to the body of liquefied gas. This portion
is also provided with a lateral Tug 100, which
is so positioned that it lies in front of the
corresponding one of the ping 110, mounted
on: the collars 67 and 79. That prevents the
depression of the auxiliary conductor keys
when this auxiliary heat leak is brought into
use. It will be understood that this aux-
iliary heat leak is used when it is desived to
evaporate the gas from one of the containers
so as, for instance, to flood the compartments
of the refrigerator with nitrogen. A cam
123 is mounted on the stem 115, and engages
a part 124 on the upwardly extending por-
tion 101, of the auxiliary heat leak. When

the stem 115 is moved rearwardly, to open

the openings 111, and close the openings
112, as shown in Fig. 7, the engagement of
the part 124 with the cam 123 permits the
auxiliary heat leak to be lowered into con-
tact with the arm 50 upon the rod 48 cor-
vesponding to the stem 115. It will be ob-
served that there are two of these stems 115
and keys 116, one for each of these contain-
ers, and the depression of one of these keys

opens the openings 111 on the corresponding
side of the casing and mnearly closes the

openings 112 on that side of the casing, so
that the gas flowing from. the container
passes out through the openings 111.. This
same movement lowers the heat leak upon
the arm- 50 of the conductor 48, which is

" brought into heat conducting relation with

that container.

I also provide means by which the damp-
ers may be adjusted by meauns of the keys
116, without lowering the heat leak into op-
erative position. These means consist of
the stem, 105, which is slidably mounted in
the casing 21, and provided with a cam
surface 104 which cooperates with the roller
103 mounted on the upwardly extending
portionr 101 of the auxiliary heat leak.
This stem, 105, which extends through the
front wall of the casing, carries a button
108. When this key is pulled out it will
be- observed that the roller 103 engages the
upper surface of the cam, 104, and prevents

1,719,892

the lowering of the auxiliary heat leak when
the dampers are adjusted. :

I find it desirable to provide means to in-
dicate when the containers are not in perfect
condition. If there is an accidental leakage
of heat which will result in the wasteful cvap-
oration of the liquefied gas in the container or
danger of excessive freezing it will be indi-
éated as follows. T have provided pins 126 of
comparatively small cross section, which cen-
nect the outer wall 25 with the intermediate
wall 24 and form a leak between the outer
surface of the said wall 25, which is exposed
to the atmosphere, and the inner surface of
the wall 24 which in case of a break in the
wall 23, is now in contact with the liquid.
Whenever a break occurs which would de-
stroy the vacuum between the inner wall
23 and the intermediate wall 24, this break
will result in the conduction of heat through
the pin 126 to the intermediate wall and
the formation of a frost spot on the outer
wall 25 adjacent the end of the pin 126.
These pins are located upon the containers
so that their ends will be visible from the
openings 125 in the front walls of the casing
91. Consequently, the user can observe the
containers through these openings, and, if
the appearance of a frost spot adjacent the
end of the pin is noted, this will indicate to
the user that the container is defective and
that they should be replaced in order to
avoid a wasteful evaporation of the liquefied
gas which they hold, and prevent excessive
freezing. :

In Figs. 9 and 10, T have shown a modi-
fied form of adjustable or controllable heat
leak which is embraced within the spirit of
my invention and constitutes a modified
form thereof. A sleeve 127 is provided
which extends through the outer wall 25 and
the intermediate wall 24 of the container
into engagement with the inner wall 23.
This provides a tubular passage or shoit
neck, 120, throngh which the inner wall is in
contact with the atmosphere, but I propose
to eonduct the heat from the exterior, by a

plug 128 of heat conducting material. The
plug 128 is provided with a central passage

through which a plug 129 may be inserted,
which plug is also formed of material which
is a good conductor of heat. It will be ap-
parent that the insertion of the plug 129
will decrease the vate of transfer of heat
from the exterior to the contents of the con-
tainer and will increase the rate of evapora-
tion of the same. When the plug 129 is not
inuse the tubnlar passage in the plug 128 may
be closed by the closure 130 fastened to a
spring arm 131 which is secured to the outer
wall 125 of the container.

The sleeve, 127, and the closure, 130, may
very well be formed of a metal or alloy

which is a poor conductor of heat and the

closure may be used as a cover to check the
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flow of air through the short neck, 120, when
evaporation'is not - desired. If desirved, a
series of plugs, 128, may be used having pas-

sages of different diameters and sizes so that

they may be uged in this way, to vary the
rate of transfer of heat to the contents of
the container, or one or more calibrated pins
or rivets such as that shown at 126, may be

employed for this purpose.

It will be observed that I have provided
a vefrigerating unit’ in:which the liquefied
gas utilized is  maintained at atmospheric
pressure and in which there are no expen-
sive or complicated coilg or containers such
ag dre needed when dealing. with gases or
liquids confined under pregsure.
ration of the liquefied gas which produces
the reduction in temperature is controlled

_by controlling the rate of evaporation of
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this gas and this rate of evaporation is con-
trolled by regulating or governing the rate
of transfer of heat from the external atmos-
phere to the body of liquefied gas. I con-
trol this evaporation by an adjustable heat
leak. When the primary heat conductor is
brought into engagement with the contact
43, the minimum quantity of heat per second
is transferved to the contents of the corre-
sponding eontainer. By bringing the aux-
iliary conductors into engagement with the
primary conductors, the effective radiating

surface is increased and the rate of transfer

of heat is correspondingly.increaged, thereby
increasing the rate of evaporation. I have
also provided means by which the. contents
of either of the containers may be evapo-
rated independently of the other so that, for
instance, it liquid nitrogen is used in omne
of the containers, it may be evaporated and
directed into storage. compartments of the
refrigevator in order to flood them with an
inert gas. . If desired, both liquid oxygen
and liquid nitrogen may be used, and the
auxiliary heat leaks may be so proportioned
that the rate of evaporation of the liguid
oxygen bears such a relation to the rate
of evaporation of the Iiquid mitrogen that
these gases will be evaporated simultane-

‘ously in proportions corresponding fo that

in which they are present in normal air. - In

this way, my aparatus is capable of flooding

the compartments of the refrigerator with
air reconstituted by the evaporation of these
two gases. ’ S '

The specific arrangement which I have
shown is not the only means by which this
invention may be carried into effect, but I
have illustrated it and described it as being
well calculated for carrying out the inven-
tion. -1 am not to be restricted to it, how-
ever, and I am aware that this particular
embodiment may be varied considerably
without departing from the spirit of my in-
vention. I desire, therefore, to claim my in-
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vention broadly as indicated by the ap-
pended claims. ,

Having thus described my invention, what
I claim as new and useful, and desire to se-
care by Letters Patent is:

1. A refripevating apparatus comprising
a vacuum vall container for a body of lique-
fied gas, and a ealibrated heat leak extending
through the wall of said container for trans-
ferring heat to said body of liquefied gas at
a predetermined . rate, said heat leak being
adjustable to vary the rate of conduction of
heat to said body: ’ ‘

2. A vefrigerating appavatus comprising a
vacuum wall container for a body of ligni-
fied gas, and an adjustable heat leak extend-
ing through the wall of said container for
transferrving heat to said body of liguefied
gas ab predetermined rates.

3. A refrigerating apparatus comprising a
vacuum wall container for a hody of liqie-
fied gas, a primary heat conductor, means
for bringing said primavy heat conductor
into heat conducting relationship with said
body of liquefied gas, auxiliaty heat condue-
tors, and means for placing said avxiliary
heat conductors in heat conducting relation
with the primary conductor.

4. A refrigerating apparatus comprising a
vacuum wall container for a body of lique-
fled gas, said container permitting the free
escape of the gas resulting from the vapor-

ization of said liquid, and a heat leak for

supplying heat to said body of liquefied gas
at a. predetermined rate whereby the rate of
evaporation thereof is controlled.

5. A refrigerating apparatus comprizing a
casing forming a chamber, a heat insulated
container dischavging within' said chamber
and adapted to hold a body of liquefied gas,
and ‘a heat leak for transmitting heat from
the atmosphere of said chamber to said body
of Liquefied gas at a predetermined rate
whereby the rate of evaporation thereof is
controlled.

6. A refrigerating apparatus comprising a
casing divided into & lower and an upper
chamber, a heat insulating container for a
body of liqueficd gas, said container being
positioned within the lower chamber and
discharging the vaporized gas into the upper
chamber, and controliable means for trans-
mitting heat from the atmosphere of the
lower chamber to said body of liguefied gas.

7. A refrigerating apparatus comprising a
casing divided into a lower and an upper
chamber, means for controlling the commu-
nication between said chambers, a heat insu-
lating container for a body of liquefied pas
positioned in the lower chamber and dis-
charging into the upper chamber, and means
for controlling the transfer of heat from the
atmosphere of the lower chamber to the body
of Hquefled gas.
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8. The combination with a refrigerator
having storage compartments, and a com-
partment for receiving a refrigerant, of a
refrigerating unit removably positioned
within the latter compartment and including
a heat insulated container for a body of

Jiquefied gus, and means for controlling the

absorption of heat from said storage com-
partments by said body of liquefied gas.

9. The combination with a refrigerator in-
cluding a plurality of storage compartments,
and a compartment for receiving a refrig-
erant of a refrigerating unit positioned in
the latter compartment and including a heat
insulated container for a body of lquefied
gas, said container permitting the free
escape of the vaporized gas, and means for
controlling the rate of absorption of heat
from said storage compartments Dy said
liguefied gas.

10. A refrigerating apparatus comprising.

a pair of heat insulated containers, each
adapted to hold a body of liquedfied gas, and

a common control means for regulating the

rate of evaporation of said liquefied gas in-
cluding adjustable heat leak mechanism for
transferring heat to either or both of said
bodies of liquefied gas at predetermined
rates.

11. A refrigerating apparatus comprising

a casing having upper and lower chambers
therein, a heat insulated container for a body
of liquefied gas positioned in the lower cham-
ber and discharging into the upper chamber,
means for controlling the communication be-
tween said chambers, and heat leak mech-
anism automatically actuated by said con-
trolling means for transferring heat to the
body of liquefied gas. o

12. A yefrigerating apparatus comprising
a heat insulating container having a con-
stricted neck adapted to contain a body of
liquefied gas, controllable means for evap-
orating said body of liquefied gas, and means

Tfor facilitating the free escape of the vapor-

ized gases comprising a vent tube, inserted
in said neck past the constricted portion
thereof.

18. A refrigerating apparatus comprising
a vacuum wall container for a body of
liquefied gas, and a plurality of heat leak
members which may be selectively brought
into heat conducting relationship with said
body of gas to vary the rate of transfer of
heat thereto.

1,719;692-

14. The process of refrigeration compris-
ing the insulation of a body of liquefied
gas from external heat, and the transfer of

the external heat thereto at a predeterminecd.

rate.

15. The process of refrigeration compris-
ing the insulation of a body of liquefied gas
from external heat, and controlling and vary-
ing the rate of transfer of external heat to
said body of liquefied gas.

16. A vefrigerating. apparatus comprising
a heat-insulated container for a body of
liquefied gas, a primary heat conductor,
means for bringing said primary. heat con-
ductor into heat conducting relationship with
said -body of liquefied gas, auxiliary heat
conductors, and means for placing said aux-

iliary heat conductors in heat conducting

relation with the primary conductor.

17. A refrigerating apparatus comprising
a casing divided into a plurality of cham-
bers, means for controlling the communica-
tion between said chambers, a heat-insulated
container tor a body of liquefied gas posi-
tioned in one of said chambers and discharg-
ing into another, and means for-controlling
the transter of heat from the atmosphere of

the first of said chambers to the body of

Liquefied gas.

18. A refrigerating apparatus comprising
a- casing having a plurality of -chambers
therein, a heat-insulated container for a body
of liquefied
chambers "and - discharging into another,
means for conbrolling the communication be-
tween said chambers, and heat leak mech-
anism automatically actuated by said con-
trolling means for transferring heat to the
body of liquefied gas.

19. A refrigerating apparatus comprising
a heat-insulated container for a body of
liquefied gas, a heat leak extending from said
body to the outside air, and means control-
ling the rate of conduction of heat through
said heat leak from the outside air to the
body of the liquefied gas. :

20. A refrigerating apparatus comprising
a heat-insulated container for a body of
liquefied gas, a heat leak extending from said
body to the outside atmosphere, and means
for varying the ared of radiating surface ex-
posed to the outer atmosphere and in heat
condueting relation to said heat leak.

In testimony whereof, I affix my signature.

BENJAMIN M. DES JARDINS.

gas positioned in one of said

60

70

76

90

100

105



